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In 1950 we have found a hitherto unknown thermostable anti thiamine factor in the fern besides a known anti-thiamine factor, thiami nase, which has been reported to be present in fish and shell-fish (1, 2) . So a study has been made on the distribution of the factors with similar activity in the plant and animal kingdom.
As the result of this study it was elucidated that a series of thiamine inactivating principles, other than thiaminase, which similarity act on thiamine and render it negative for thiochrome reaction as thiaminase, were widely distributed in the plant and animal kingdom.
What is more interesting, this study clarified the fact that the active principle extracted from allium sativum and other allium species was most outstanding in its activity whereby thiamine has been converted to a compound which was negative to thiochrome reaction in vitro but maintained the thiamine effect in vivo. Since we felt it to be necessary to separate the so-called anti-thiamine principles into two types with different concepts, we have proposed that the so-called anti-thiamine effect which brings thiamine to a total loss of its effect in vivo shall be designated as "inactivation", as has been popularly called till today, while the anti-thiamine effect which appears only in vitro shall be de signated as "masking action".
Further studies have led to a success in isolating the unknown com pound produced in the reaction mixture of the extract of Allium sativum and thiamine to which we gave the name of "Allithiamine" (3) . The structure of allithiamine has been determined by T. Matsukawa and S. Yurugi (4), our cooperators, who succeeded further in synthesiz ing it.
The present paper is intended to present the results of our studies 29 Isolation of Allithiamine Our study on the necessary conditions for the formation of allithiamine culminated in the success in isolating allithiamine. This success was prompted by the advantageous utilization of the phenomenon that allithiamine shifted almost completely to ether phase when the reaction mixture was shaked with ether. Necessary procedure for the iso- 
Structure and Synthesis of Allithiamine
The structure of allithiamine, as determined by our cooperators, T. Matsu kawa and S. Yurugi (4), is as follows; They have proved that the synthesis of allithiamine is possible when we let allicin react with thiamine. allithiamine, employing permutite to adsorb thiamine fraction in a given material.
DISCUSSION
Considering the fact that allithiamine has been formed from thiamine and extract of ground fresh garlic but not formed by the extract which is prepared from bulbs of garlic boiled prior to grinding, and that alli thiamine has been synthesized from thiamine and pure allicin, there seems to be no doubt that, the active principle responsible for masking action of garlic should be allicin, compound first described by Cavallito et al. (7), which forms from alliin (8) by enzyme action of allinase; namely, Plants of allium species other than garlic, Allium odorum , Allium Bekeri Regel, for example, were found to be as highly capable of masking effect as garlic, and the resultant compound formed by the masking reaction was shown to be equal to allithiamine in its outstanding rate of permeation through intestinal wall as shown in Table III . There is no doubt that such resultant compound should be allithiamine or its homologues. Considering the mechanism of allithiamine formation as previously shown as a pair of chemical equations, it is highly probable that this kind of plants contains alliin or its homologues. And the masking principles of these plants are probably allicin or its homologues correspondingly.
Previous mention has been made of our proposal relative to the active principles in the natural kingdom which render thiamine negative to thiochrome reaction, that they should be discussed under two different concepts; "inactivation" and "masking action". Our study on a series of similar active principles is in progress. The following is the outline of the information so far available.
Examples of "inactivating factors" are thiaminase and thermostable anti-thiamine factor, and the latter is widely distributed in the plant kingdom.
As the sources of the "masking principles", we have found allium and curciferae in plant, and saliva and gall in, animal sources (9) (10) (11) . In spite of the characteristic feature in common with them that they con vert thiamine to a substance which turns back to thiochrome positive for instance, whilst the active principle of allium con verts thiamine to allithiamine or its homologues, that of saliva and gall was found to yield thiamine-disulfide.
No definite information is availa ble yet as to the active principle of cruciferae species except that the allyl mustard oil, a chief constituent of Brassica cernua Hemsl. was found to mask and convert thiamine to a compound similar to allithiamine in its ready permeation through intestinal wall. Relative to this aspect of the problem, a further study is being undertaken.
SUMMARY
We have found the fact that when we let an extract of plants of allium species, e.g. garlic, react with thiamine, thiamine turns to a hither to unknown compound which was negative to thiochrome reaction in vitro, but acted as thiamine in vivo. We have succeeded in isolating this compound and designated it as allithiamine. Allithiamine has the structure of thiamine allyl disulfide and forms as the resultant compound when allicin reacts with thiamine. Allithiamine simulates thiamine-disulfide in its biochemical pro perties, but behaves in a different way from generally accepted behaviors of thiamine or its homologues in that it is highly soluble in organic solvent.
Necessary conditions for quantitative determination of allithiamine have been discussed.
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